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(57)Abstract 

PROBLEM TO BE SOLVED: To utilize a message passing type stream 
communication from a TCP/IP application program. 
SOLUTION: An emulation library 112 provided for each computer 
decides whether or not a communication party process that a 
communication request from an application program 107 specifies is 
inside or outside a parallel computer 101 and when the process is inside 
the computer, a fast communication library 135 is actuated to transmit 
and receive data by a message passing type communication system 
through a fast internal communication network 105. The data are 
transmitted and received so as to actualize a stream communication. 
When the communication party is an external computer 104 of the 
parallel computer 101, the library 112 requests a communication of a 
TCP/IP process routine 114 according to TCP/IP. 
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(57) [ffffi] 

[Si] tcp/i P7yy^-> 3 y/o^7A7)^ 

^^7i)112^ T^y <5r— v'a l/^frHf^J* 10 7 

b oa««**s»jei- s aft ta n -t * # at^tm-ir 
**tw:*aa« 7-f^7y 1 3 s^att, bhsf^sb 

3feWtf-»« l 0 1 <z>#K8BW-3i« 104-efcSif fctt, 

^-r^^y 1.1 tcp/ 1 pats/u— 7^ ^1 1 

4^TCP/I P^«i^ffl«SrB*i"5« 
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llOB ^l 05 1 1 
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[#fFlTt#©S5B] 

.. i f) Jlt*Ji21iroMf-^rotnf 15 2© 

^7A#3§ff Lfc«^©g{f^K/£«b-C, ^2cof+ 
HtHiKlSH- ib^fcm 5 * u— > a 77 V <DMm 
Tt> yfc— vv<y ->>;/M©ji{f-Cg{f 
±IB1itfc©;i£{i7-* ©i$& 19 7i» b ft -5 1> 1 58^ iq coy* 

gB^ E# b T # b ft 5 4: t ft-P ft© Sff 18 

ft^ftWitfg-r'— ^Sriffi^S'a. u-->3 y 

[fft#£2] > yir-^<y->>-^M©iI{f SrJ&fT-rs 

tLtibnm 1 ©a't^ ^7 y 1 rotmc«±-e 

itfTS;ix-c<^s*i ©T7y-7— ->s y/o^7Affl 

^Ufc«m<Oi^«#^-}CJE£;«:UT, ^rftb©^?^};: 
± 9 JtS 5 ft 5 y 7 r fcfiH* $ 

ism 1 rotmwcRW bftfc!*' l©x^U-^ 3 y7 
>f 7*7 y te J: 9 ±E» 1 <omiS74 7*7 y Lt«ff 

u 

mm 7*7? y sr#i-sm2wfi-3ssi±-e*^$^Tv> 

512(077*!) >r— ->3 ^7*ny*7^a*^'rj : bfc : iS&© 
SMI*^teje»L-C. ±f2lSife©j£m-7**-;5*&;< yir- 

s^-* >> •> ^trwnmm t-sfits ^©^©sftifo^ 
3 ^7-7 y k ± •? ±ie?s 2 ©aft 7^ 79 y k** l 

% 1 ©31 $ a u— > 3 yy-f^ y *s*fT bfc±BBHR 

©^m^^-ir ± 9 »-£Sft3«»©i£« ?—*<r>mtz k> 

£9^«£ft5i^x^#t£E#bT*ft^ft©S{gifo 
❖*s»J&f-Stt*^y7rfc*iW1-5J:5J-, S?2© 

x$ u-v'g 7*7 y ufc±iafli*ros« 

J: 9 a« £ft5 -hfE«iSc©^Wx-^ <r>% 2 ©if 

ttisrt -c©*&»t£B*3 <t tf^ft^ft©^ t""— 9 ©gfi 
m©«2©n-sc^rt-r-©^aj$:, -hies? 2 ©sis* u— 

[If*il3 ] > yir— ^y>Vy*S©a{f SrUffi-S 

fcA©m i ©aft 7^ 7*7 y Sr^-ram 1 ©ff3?a±T- 

affJ^TV^Sl©77 , !)7-— ysV^n/yA^ 

7*7 y U: J: 9 ±iE1fS l ©il'f 7-f 77 y Ci*f bT$g 



y -fe - ^ s/ ^*P©afg -f 5 * © m 2 © 

mfe7^7' ; 7V*m-fzm2<nnwm±xmfttsirix\<^ 
512 ©r 7" y •r— > 3 yyo ^iiijff bfc««© 

3*/< y »>^y*S©ii{f fcA<0«««>g{M>* 
Sr, JiiSfg 2 ©ff StM&'-f&'T ibftfcfg 2 ©m S * U- -> 
3 ^7^7*7^ tdi 9±fSS"2©lift7'l'7'7 y tCMU 

» 1 ox « a a y 7 -f ^? y *«fl Lfc±Ett« 

ftZX>tmtf<9<D7 ! -?*, g{f{U©T7y -7"-->3 > 

7"n^ 7 A^^gff bfc««0<-oSflr A^te £ 9 ft 
5«ft<^<y7rt, ^^^©sm^^^Jt^i-Sf- 
-fXaj^E^b-CttiWCtS ±51-, -hlE'S2©3i$ 
3. U— ->3 >"7-l*77 y l-J; 19 (a) |2(")x; a l — 
-> 3 >-9^77y^ ; ffbfcJi!ElS«Sc©^f^^©#^ 
*s»3&f-S, S:{sr r -^&ISilfti-?)^^y7rror Ku^ 
Sr. %lai't , ©5l 2 ©77" y ^- 3 n /7 A!j5 

3§fT Ljtsfi ta&ifimfc-r y 7 r a tk^ 

t)t< tt±8E» 2 ©S« 7-f 7"y y *s*JfflBrtBft-'< y 7 
rtIt57K^i^5J:5lcSi6, (b) , ± 
CDS 2 ©ilff 9-f 7*y y pTIB^ilE^y 7 r ©T 
KU^Srm«i-5, ff2©x? a i/-> 3 y 7 ^7'7!) 
/i'^^T LfcSfBKh^K: ± 9 Sft Lfc^f^— ^ ©^-©^ 

l2©x^u-> 3 y7'f7'7y^ffLfc-hiBSf 

©gfflfc<£l±, Jlj? 1 ©x 5 a 1/— >3 y 7^f 7* 

82©x> a u-.> 3 y 7 -f7'7y LfcifE^ifc 

©Sft^^-©=&^>5*m'£-r5Sff7 f -^©i , --rxii, m 

1 ©m $ * U- =y 3 ^=7 A 79 y *i-»fif LfcilEmtSc© 

[ff*^4] (a) ilimffl!l©T7'y'7--->3^S«ft-r 
5V^^©jHft7 f -^©5imSrS*i-5, ±IE^y-fe 

' «{ii©ft-»«irt-e^tTL. (b) ±BaMt**jj«»art- 
sasfliT*-^**, ^©^x-^ ©^t tti^, 

©W-JWLh-eKif^t-S'ftfll Wrox $ * 3 7* 
yyi-±9lt*qb. (c) Sflt«o77*!)<r-5/syis 

SEsl'tT'— ^SirSr. ±IESftfiS©x5 * u--> 3 >7 

-1-7*7 y izxv jte-b, (d) iiEJtft-oies-cjcc. 
t» ±ias{s{Ri©ft-'s^rt©3i $ a. u--> 3 vffl©/< y 

7 7" (--hiaiSffx-^ SrSff i-5 - t SrK*1-5*»fe b 
< tt-hSEi&'f x- ^ Sr±IET7 y 7— -> 3 y 7 7 K 
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oU-ys^y-l'T'y yk:J;9 3§*TU (e) JilE&ff ift 

ttiiisr y y ^--> a y 7 r ft\zmm-rznnmr$ 

[if*iM5] (f) ±fE^ff-r'-^^j : fa^$ 3 .u--> 
3 y^y7rKi£{f $nfc£:£{;ifi N ^C9^5 3.u— ■> 
3 >v< v 7 r^kifESff ^-y-g^tT^-* *± 
ISSff ifr^fg « bfc t 7 y >r- •> 3 v/< y 7 r (c . 
±ISSm{RI^ J 3 .i/—> 3 y7'fy7!)l:j;^t'- 
tS^fy^^ ?5}c*-r5lf*]S4 

[lf*ll6] (g) ±12^.^2/7° (e) JbfEj^ 

XXryrf (a) £rH:ffi-£<9£r#*>. (h) ±.WfcWt 
WaHm^-^fCl^L-C, ^fy7' (a) ^^ff^tlfc^ 

m-T— 9 ©1 $ tO.-r — ^ bT-kfE*7- y 7 
(b) K»<D*7*y^«r$mr5*^y:7«:Se>£3ri- 

[»*II7] (i) ±|a*^y7 (a) *SlfTi-SlW 

->3 >v<y y r f-fctei££;ftTWj:v^ 
— ^^«o-CV5^^iS:WJL. (j) trof-?ii 
SotV^ ttlCli, -5-^<y7r*»fe±IET7'y y— 

^ y- y T'-Sr $ & t*t5»3ft« 6 |c |B*E0>W-J*»Mf*- 

T> (a) ±&-UtoVrfm<Oft<»%l<»VcfVSk±.-<iWa 
ftTZfBl ©7/y -Jr— 5/ 3 y/n ^7W>b, S&2<7? 

tt-^«±-ei!)^-r5v^-f^^^(DS2 y— y 3 x 

SB 1 wafflHH&ffiJH-t-S ItMzfetb bixfcififlrflU&fcie 
o-C»f^i-5«iS/i'— ^-VfciOifcJtU, (b) J&iw 

«l6fc:*ri-5»lKK#**5 a l — ->3 yy^^y tc 
i^su ^rosas^tp-e. ±iES£2<DT7*y 4-— 

tf^/^&WJU (c) ±EJB2«5il«iKS*«3pJfflprtei: 

WJ*nytt#fa4, ±iEiafts§£±fE^^-->3 
y^^y rticsnttu (d) •fr^jbiasgiwrT- 

y y---> 3 Vy*ny*7A#y*— y-j^g^SrSMrbfc 



Ei5 a u— ->3 ^y^77 y rt^S^ixTV^ri^ 

*»«r*W'ju, (e) nfca«i&#» ±ie^s 

HfifU (f) ■tro»j£$:h,fciS{£I6#, -hfE^S=.u- 
-->3 y7-f7"7 y rttcs^^n-cv^virf trtt, _k 
gi^i'-yay^^yiat); JbfEjHgfgife<£ 

[It*«9] ±IEiS«a*S»±TCP/I P-C*>9, 
iiEiUfKwifci&i* y-7-y Nco^*3J;t>-y^y h~ 

1 0 ] ±KH? 2 cDiimfflSrftffi bfcilff l±> y 
ir- -yV< y y-vy'S/wiim-Cfc 3 1S*« 8 IE«<7}y — * 

(Dmmma *> twasiwf — * sre^ to** 2 ©ifti 

^-y 3 y7'c^7^t«F»lrof-iS'SS«l: 1 -hiBIS 

-tntfuammt, ±^mi<^mmm%:^vxmm^ti 
z ; r-*<nmiii%mh&. j y^c ytxzumz.m'om 

u 

icifflsica^^n, ±ft-w<oftnm<opi<D$5 1 con-© 

«±-C»f^-f-5*i ©TT-y tr— ->3 y7D / 7 Ai> 

b, !«2(73fff»«±T-»)^-r^V>-r^^m2(75r7 P y 
-7— y-a yyn/ 7 AtroMOr- ^iSISftic, _hfE3l 

^Er 5 T-*V> t # tr i4±|EIS 2 WHIHrttfltSIHi 

*l<7?T7 , y'5r-->3 ^7n^yi,|-55TTffe<7>T7y 
7— ygyyn^ 7 A^?)Ha$ti.5T-^0**Sr« 
-O0>*wy K«r£j«U 
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[0 0 0 1] 
[0 0 0 2] 

vA^rljiT-eiiTCP/ I P77'!l^->3y^B^7 

^i^o C10OTCP/I PTy^- ->3^7°C3i/7 

wmtrnm-rz t^\z s ^ttbcotrjM^^ffifi^r 

TCP/ I P*fcl4ffiwaff^Srfeffi1-2,->^^^t> 

ti^£tlTV^£o Mxtf, 7L 7«73Steven H. Rod 

riguesb#Wl3§b;fc->7.^Ati, TCP/I P/n h a 

\c&m.ziriitft»mm±K. z.<DmmmM)*tiLmi,xm 

flU j£#<B*y M7 — ^|ittiM5SiifcfHiaira±»4» 
TCP/IPSfittSotldtS. fciitl "High- 
Performance Local-Area Communication With Fast Soc 
ket", USENIX ' 97 Annual Technical Conference pp. 25 
7-274) #fi8„ 

[0 0 0 3] Z\<D%\-%m*/*7MZ\^ TCP/IP7 

#3<fc 5l tC-T-Sfc^tr. TC P/ I P 31$ a u— ->a V 
7477 ]) ri 5 JS;g£*tT^-5o -hfEv'T.-ri.-eteCLCOT 

cp/ i pi5ai/-> 3 y7-i , 7'7yii «isy^y 

h (F a s t Socket) t ^{SJxTV^S. 

[0 0 0 4] fcigy-Jry htt, flSSSfcilffi t tt V 
— 7 X 7— »> s V? 7 7 7 [6] It £ M3§ $ tlitT 7 7 4 7* 
/yt— ^ (Active Message) 
So ffl*-\-£ SCM. T. von Eicken, D. E. Culler, S. C. 

Goldstein, K. E. Schauser "Active Messages: a Mec 
hanism for Integrated Communication and Computatio 
n", in Proceedings of the 19th International Sympo 
sium on Computer Architecture, May 1992 pp. 256-266 
#B?.o T97-4Zf* y1r— i?-Ctt, 7-7£i£S{|iJC07 



-f V t-—> 3 y/c 7*7 A^s§(t#fiijcor 7° y t---> 3 

«te7*-*s«*&a&f?5 ^ sparer-**-* 9 is 
9-rs 0 

[0 0 0 5] Sfe^JMBHr, «^fm^^2v>{riift 

[0 0 0 6] y M7-^{^ffl$n5af§***) 

tt±clTTCP/IPffc5 0 afeWffJWItt, F*3§Bi* 

#tr*«i^teortgi5tni«i 

- K^^rt-eco^— h'<7^Tzmm-fz>tzib<Dmmm 
ft 7*7 y sristt-cv^o aft, &<<Dmmnm\z 

7*y 7— ->3 ^7A^frt5M^tSfl7 
7° y 7"--> 3 >7*n 7*7 A*«»fi l -t-5g{E lfe<£#— 

SiiijSiHf^— Ky-iTfrjgLTV^o i<0;>< yir— v 5 

7^7*^ytc(4, y*-h7< ; ey*#jz : ^7-f/7yfe 

[0 0 0 7] 3fe50fr3IE«rteBWil«(7?2|— ^<^y Kf4, 
iSSiaiiftx^— K 7 ^ T Srttffl-T 5 IitJ;*)^!3«i: 

#J?)ji^co^— ^—y Wi@io 

So 

[0 0 0 8] 

# §r tr ^ <7? &mxm m -r s \z&m r s tr ^ * 

#COT7*y 7— >3 ^/n7*7A(4#< I4TCP/ I P 

mjfa*&im-tz£oi l zffii$,£j>ixi<^« Lfc^oT, -t 

P T^T/y 7-— ->3 V/n^7All 

ASrfijffl bfc^fi-e, * h y - As<t fcum-t-s^te/j* 

»b*uTV^*V\ SliiS:tft57^7^^-> 



(5) 
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',,[0 0 0 9] t¥-oT*%WCOg6?JI4 s ^ y-fe— i?^y> 

-a jiff zmn^m^-t s she«ht- * 

[0 0 1 0 J *&W<D£ QJMtt&ftBMtt, jsiww-* 
«^yh7-?tK-c! TCP/IPcrit, ;*y 

ir — y >^ y*sara t s * 5 amsys ^ ^xam 
& nff -r s ± 5 1# $ n-c <o a astro r -7° y -> a 

ftaftiPSr^ffl LT, ^o, > yi?- vV< y*Soi 
If *r3fcfTT?T«Bk: 1" 5 ff * £ig«T 

[ooii] ^f>ic ^m<^>m<oBm^ ft 1 warn 

fctiiiTCP/ip mmmm<D ±5**1 <z>af§ 
trg^raft 1-3 <t 5 tc«j*$nfcT7'y 7--> 3 > 
/n^7Ai)\ «i<7?ia{fpic^$^fctt,ron-^± 

5 1 1 *2©a««i=«a**nfcflfc«>ti-jic«i±-c 
«$ 2 nmmmztiim ufcasaroaw SrUffi- s?r 5 r t 

[0 0 12] ££>K, *»Mrote«>JW*:«>*B«)»4, ± 
[0013] 

te, ^Efc±5»^M?'-*i^«#ffi-c»4, fti 
coff@«iiT-*tf $ ax-c v * 3 ft 1 © r y y 7- •> a 

tiX\,^m2<DT-7l) -r— • >3 y7*n^7AiS|gffU 

aw-irsflr-*-*. rrosfiS:SB2«)w-ii«±icR»tP,n 

[0014] $ bK> -h!E1S»cDi*{f 7*— *«>iifc 9 *» 
6*SVi3Rd«9©7*— ^rort, .hiE«*<Dg{Mt^fc 
J: 9»«$tt51Nf Xffl#fce#LT»feft5ffi$T«:■^■ 
ft W©S«A*a*aMEi-S«Wv< y 7 r \zS&»fr% 

3. -> 3 -y^A ^7 y K<fc 9f&J®-f 3„ 
[0 0 15] ±9 JM$#Ji£li, *«f(:J:5ttSMf 



[0016] (a) mmMTT'yfr—i'aytf—mnm 

a u—>3 y7^f7'7 y C«fc 9&&U (b) _h 

IBWjSfeflTf*-^**, 7/i) 7~-->3 mroSflNfr 
^tc J: o XHUfe LT v n 5 7 S»t» 9 Jt t gfllflfcc 5 
aU-'/a^^ytiDJfcftU (c) ±iB<BJfc 
tSrc\ Kl«7-^«^7 f -^SltSi9«J:9fttm{i, 
SfgffiS^ $ a i/->3^^7!) —R* * y ±{r 

d^rry-jr-v'g V*S««bfc7-^S»t®9«^* 
(t<737-^Srr^y ^r-->3 i^WfctCnlf— U SSfif* 

U-->3 ^7 4-7=7 y 7"7*y <Jr— ->3 >-««tC7 — 

y-£i£«g«-r3o 

[0017] (d) 7yy ^-v-g ^gm^*^ 

[0018] Sf>ci?ft#fl!iicii, *?5M^i5f- 

#as«*jfe*3gmi-5fc«>»r, tcp/ipx^i^ 

CP/I P«yyy 1^7/1)^— >3 y^n^A^y 

•>vy*Sam*^J;5Saa^Srfflv^5. i:V^9^] 
9^(7^50 :«TCP/ iPi^u- 

[0019] ( i ) afc5ijff3W)irteB-cafii-s»§-w:, 

y yir- s?y<y ->V^Mafs*^ig Lfca(t#ffiS:ffl 
V^T, TCP/ I P t|5)#<73^ h y— Aj1{«7— tf^& 

[0 0 2 0] (2) TCP/IPi^lz-^a^ 
77Ui L-raa*#»4rfflV^-cafll*j£Sr«I9^.»t 

[0 0 2 1] (3) «If©f-^ t rt»a««57*- 

^sr^if^i^— ^io-cttia-r-So t l< 14^-gcam 
<t?7-^ trt«a«©f-^sraij*»^ uy KT?«mi- 

[0 0 2 2] 

[0 0 2 3] (1) TCP/I P 
01 3lo:TCP/ I POPgJl£:^r1- 0 TCP/ IPX 
(4, 7^y^^I3 0 1, I P1302, TCP13 
0 3, 77!) tr— -> a yf3 0 6 CO 4 Pt^Sr^*TV> 

S. Sl^triiy y^f3 o l <0Tlw^SS^#*i-5^ 
•ft:co7ci6tc:T/y ^— ->a yliOTrof3 o 3, 3 0 



2, 3 0 lfrt>teZ>m&3 0 4Sr4t«)tTCP/ I P 

'^tw&o -«i:tcp/i pa**»**«-caflr*rff 

&5fcftte&«^n^9A (EAT* TCP/IPM 
^:/£P^£) ttOSK^*tu5 0 TCP/IP^S 
»5#«-eii«Srl6ff'r5Ktt, TCP/IPI304 

^n^7^-fyS:tt»UTCP/I P«HB/1"- 
[0 0 2 4] T/JI^-^ay^^^TCP/I 

pfly&^— ^v^rfijffl 1r%1z.$> <r>A 1/^7^—7, t It 

y^7x-^ (y^r^hAP I) ni^ii^n^o 
r/D^ay/n^yA^TCP/I P&LSA— ^ 

sa=socket (AF.INET, SOCK_STREAM, 0) ; 

sbO 

bind(sa, server, slen) ; 
listen(sa, 5) ; 

sal=accept (sa, &client, &clen) ; 
read(sal, bufferl, lengthl) ; 
read (sal, buffer2, length2) ; 



(6) #Hfl¥l 1-328134 

>*¥Jfli-t-Sfc*U:, y^ry b7-i -fy V kW&inZz/ 
[0 0 2 5] ft*3, *W*B*"CH:, 7* — ^§{f <Dfz.£><D 

^n^i^^^ — y*ry b 7 ~7 7 V <D7 

7*— ;Mctto-ClEi£S*lfc, TCP/I P.-CilfHSrfr 
^^T/y^—yay^c^y^ (KT> TCP/IP 

-To . 
[0 0 2 6] 

{ty^r^ nw) 

socket (AF.INET, S0CK_STREAM, 0) ; 

connect (sbO, server, slen); 
write (sbO, bufferO, lengthO) ; 
write (sbO, buffer3, length3) ; 



close (sal) ; 
close (sa) ; 

*1\ nntmntftis? i:t«t^<«ioTCP/i p 
cp/ipry^-i/ay/n^^it ^ix^nff 

^<DfHS«fcRJtfciXfcTCP/I P4&«A— 
&tlfcZ/7.7*>^—/l'ytry b (socket) £:f^t>* 

j£U y^y HBS6^S:3Si- 0 ±OMt*|j;f-^fl!l, * 

5 ^ry miootc p/ 1 PT7 p y^v/ 3 

Att, *ftjpnK«six*y<ry hearts a*fc» 

[0 0 2 7] y<Jry MEifc-?-tt, T^y ^7>u 

?7&ftX*yry b fe^-Str*^ £th%yry b<r>m 
m=F (id) -efctK fflRHB^fts. ^sttfcy^r 

TtT^o EAT> WfcWffefci^HQ, y^yh^y^h 

/^5l»AF_INETIt 7K^7r;H^^ 
y f*«:«U <{>9*y HSr^LfciiWtey^r y h 
ffltsiitSto Sfcfc:, ?ltSOCK_STREA 



close (sbO) ; 

p h3yutt*ogi*J:Omoroo§|«K:J:5**So 
^<^^iwB, TCP/Ipyph^yi/^t^ri 
K45o y^yh*4*snfc«, '<«4: * 7^7 
^ hft^TCP/ I P7/y^->3 v^n^-MiS 
4 5 ¥«T y ^ y h wKBKfflSfcfr 5 « 

[0 0 2 8] if— TCP/I P ^ >K 
^ftfc^xi^— ;/ K (bind) Sr^t/ft 

tt^o *«rtt, i p 7 k i h#f ©a^b^ 

feft*. ±0>MT?M:, s l e n^»j£S*tS*#£Sr«r 
offi£#s e r v e r I^MflSiXfc. I P7K^t#- 

ttbn^o 1J— 'MWtt, SblCTCP/IPffii/^f 
y(:aftlf:v^7A3-/i/ y (l isten) S 

[0029] r^v^^n-^y ^yii, §l«-e«5£ 

Ztltcytry b s a &WgBt#0)&fca>1tlb<O V tr V h 



(7) 
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f .[oo3o] si±<o«m<omsk. mwfi\zt*s s<u 

[0 0 3 1] ^^fflfltt. TCP/IPMl^ 

—^l/\Z$&thiti'*TJ*=i*-;l'T?±yh (acce 

pt) *#r/ffi-f- 0 :©^7^^yHt §lftfc±9 

[0 0 3 2] — Midi*, TCP/ I P#L 

m;^—^ ^ } i^1$l£lnf^ is* fAn —/l/ =i ^> ^ h (c o n 
nec t) SPfl/ttlt, Z<Di"X'rJ>. a — 

I P7 Kl/^ s i n__a ddr btf— h#^s i n_p 
h s b OS:««i-«. 

[0 0 3 3] $ bfc:, ^«<75tHH»-eH:, SfefcPK* 

&n , tLir*y>rv v s a i £r<7}^^ ry MWi<E>si 

t-/<«^y^r r h sa bWnytrf h 

s b o fccoHT-ii<i K^aasnfcr t^fta. 
[0034] y^y hm«?«a*36«aa:*nfcttm"e^9 

-fryhwt tcp/i PM/^f 

^rAn-/U7^ h (write) SrPFl5fcB1- 0 r<7» 

W1rZ><D\zm^Z>'<y7r<oT K^buf f erOi 
t^y77«)*S l e n g t h 0 *»5t-t-5 0 

fA^-y^gt^ y^ry h s b 0 V^t^ff t . 
5o t^WBTCP/I P^i^-fy|:^4hfei/ 
^fA3-;l/!l-K (read) £P?U<fcB-t- 0 r^v"* 

-togi*-e*3esn*:y^y h s a 1 * 

Kl/^ buf f erl 0^y7rlw##atf 0 5 
***sa6SixS 0 fcLi»4btf, ^9>rr^h«tt* 

tots^f- * & * tt-ena6fli 5 fc * 9 - y 

[0 0 3 5] y-jry MEiS^-tt, 7r^^Affl^ 



[0.0 3 6] fw<« t ^ 5>f r y Hd«)^o ^5 a© 

-yt^n-X (close) «:BK«HU 3I*T?J§^£ 
ftfcy^ry hsal £:gflgC-rSo »<«Hu $ fefcUB] 
C^7A=i- n— XSrSS^I^tti v^^As 
-/u^ P-Xtt^tty^ry h s a *H«t5o ^ 9-Y 

"C\ r^S/^f A3-/Hiy^ry h s b 0S:H«t5o 
[0 0 3 7] (2) «34y^^/ Mc*5ttSiMr*«fc*5 

ffi^TCP/IPtlt y^f Aa- /y/Wy KfcJ: 
oT I PT K^t#- h#-5§-/^b#3£tfJ ( s e r v 
er) ZVtrvh (sa) fc»JSf+«"-CV*fc. i*3Sy^ 
yhttt, cl<^ S6^!BaBiflr*ffl«)y^ry hfcK 

To±5fci*-t"a 0 *i\ 7yy^-y3y^y^r 

(*3t*s e r v e r fc*JttShfcJ«— s i 

n_p o r t) l^^y^PIMitT, •ffcfclS'* K 
I? aK-h ltii- 0 Ifcte, yuy^ry 

y/r^z MO* K*#— h»*&»J&f*tt-5. iSiSiiff 
Srfif4 5»&tt, t-^i0^7^7yh^ a c c e 
p t*3J:r> + c o nn e c t SrPfVtB t * 

[0 0 3 8] ^<Djjfe-?fe, y^rA3^wqyK^ 

[0 0 3 9] (3) TCP/iPM/^fyi:«J;5^ 
hy-Ailff 

Tcp/ip^y^i/h7^y7iiit *hy — Adift 

J:5a6««k^— ^fcU^fcJBdsO^-*^ h y-A 

^> 3 yyn^7^ 5 — o * 5 v ^ tt«»a> y 
-Ky^rA n — $ ^#-r s — o 

fc 5 ^ttfcttw*-* «9 »»t TS»t»a v > 5 aft 

[0 0 4 0] Ell 4t«^t«*0^ h!J-Aiff(7;ft 

7A80 i^ff7yy^y3y7 p n^7A8 02c 
r-^^M^iTi/^o ^f77 p y^y 3 y7 p 

n^7A80 1li JfSl^7-f hy^fA3-/u$r 
Wlii bt'&^T'o ^7 AfiO^y 7 7 8 0 3^(7)5 0 
u/^Y (KB) <D^-*£j£{f1-5 (8 0 5) o # 
SI 4Tii*ffiKBtt(»Wt<7)/ci!)l:f HtTV> 



(8) 
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5o sfefBfllkOTCP/ I P#ygA— ^5/7/8 

,p 3 rt o r. (7)Mf-^ sr— 0.0 s rt tznti&Lfc^ y 7 

T, g««OSKaMt-r*. iitt'^y h WX}t 

4 0-1 5 0 O'W bX*hZ> Q gfSfflflOSH 

3 ^yn^^A8 0 111, £b 1-^2 0)7^ h^fi^ 
3-/«ffU j e^)7 P D ^5A(Ott^y7r 8 0 4 
^8 OKB^y^-^Sr^ffi-^ (8 0 6) , Z-<Db% 
fc ^{f«^OT CP/IP «3ByU— ^ V <h $f| {IJCO T C P 

[0 04 1] im^, 8 0 9llOS 9 0 0rti:ftft 
-^ 8 0 7, il<^r-^ 8 0 8 tt-€:^-en±E« 1 . 

5 0KB, 8 0 KBCOt"— *S:*i"o * h y ^- Aiiff "C 
H g(ST:/y ^-^s VT'n^xAfl rtLbOT- 
^Sr— *<755S^bfcl 3 OKBOf-^^ h y — A8 0 

lft(D/<^7r 8 0 3, 8 0 4rt^)f-^lt OS 9 0 
Ort(Df^^^ h y-A8 0 9l*3<7>7~ *n&8 0 7, 

8 0 9 Sr**b-PtL»i«i"«. z<Dft£><D, ^mryv 

-^3^0^7^8 0 211 iK7)|J-K^rA3 
— ^SrSBffb-C, * h y— At- * 8 0 9|*|CQ5 0 KB 
(T>%^f—9 8 0 7<7}f*l<7>3 OKBSrgffTT'y ^r— > 
3 i/^nz ^7 A 8 0 2 CO 3 0KB^^7r 8 12 ^g 
(814) 0 g{1t{l!]<Z) T CP/ I 

Z.<Dy*—#* h y— A8 0 9rt>£>$fcSSc03 0KB60 
■r— *8 1 0 ^/v^r 8 1 2l^3fcT— §{1X7" 

y >$r— v-3 ^^7^8 0 2^J h\^W,2(D ] J — K*> 
*xA=z — ^«:3gfH*5 r<^v^7A=i~/l^Jg^ 
-f^SS^oT, ^h!l-Af-^8 0 9rtl:fc5S 
^10 0KB(Dr-^ 8 11 ^:^y7rAn-;^ 
Jl!et5^y7r8 13t3tf-t5 (8 15) 0 
[0 0 4 2] (4) 7^f^7'^ yir—v^iiff 

hy-Aii{f 

^y ^->>3 y^D^yA^^Hfl^tr^Jx^ 
fix— roHOii*/^ K7-rt^7 7rC- 



r— gftfflll^T^y -jr— v's ^n^A^y 
7rfcte2H-5o tU gfffi'Joryy >5r— v-s 

Nettie to7yy^S/3^p^7A©^y7r 

[0 0-4 3] igtt:, gffflO^r^y ^r— v"3 ^7u{f=7 

1 AdSB*i-5^Xi5, g«#*<07— #oiM;*«fc 9 
3 ^7 A/5^^t7-^ IT t f: <h t 

fc* gfffflo^r^y >$r— i/3 y7D^7A^b«^§ 
7y^-> 3 y7p ^7A»r-^ 
-i/3^o^7^l:Mt5« fcU w^jgS^x- 

[0 0 4 4] ^5LT, ^{ffllcor^y ^T'n 
(DT-f gffftiJ^T^y ^-v-3 vXri^xAtfSjB 

[0 0 4 5] U^L. fdiiS:ttfflU*V^ yir— 

[0046] eiT, ^« s tmafWx - * 

[0 0 4 7] <&&<DmM<Dffl& 1 > 
(1) 

^coff^^^xA^-M^^-To 0tw*3v>-c, mm 

Uttl 0 lCOrt$|5(D2^COH-®^l 0 2, 1 0 3 t, 1 



(9) 



%fM¥>l 1 -3 2 8 1 3 4 



£tft 10 2 4 10 3 ttrtSBieiSilffffl 105 t* 5 ot 
* 9 , rt«<0tH*« 1 0 2, 1 0 3 Ktt-tft-eftfaSBR 
iifflft^l 0 5#^<75^y h? — ?«{ V^^oi— ^/n- 
K?xT119, 1 2 0*Sflq5Ei-4. rt«Widia«IPIl 

0 5 14, «ft^<ry h SrSV ^C^lJ^^oSSiif-te^ 
WtBft** h !7*-^ , 1tt 7L\i'^'<9 uxs<x^ 
fc£te*9*/SSJx«. Sfc, rt»wffHH»i o 2. l 

1 o 6l:»^ot*5 9, ❖tflttltcitt^ix-pniifSjBi 

2 1, 1 2 2, 1 2 3rtM5q5Ei--5 0 

[0 0 4 8] X-*<7^gff(4, &ft^m<D*^V 1 2 

4, 125, i 2 6i:n-K^ntv>^ryi;^— >3 
y/n^Aio?, 10 8, l o 9<Dmx~?rfrix% 0 

OS 1 2 7, 1 2 8, 1 2 9^n-K$^lt*39, W 
-PtKDO SCOfpJcttTC P/ I PtoSyu— 114, 
115, 110^#fttSo TCP/IP*)t*5f|« 
-eafll«:J«Ti"Ste»4, TCP/IPl3 0 4Sr*rtt 

s^^io^ft-pnaa^jitfstbs. tcp/ip 

^(4, TCP/I P^£>5^ji|g-t?ii{f Sr* 
<7>£g#-e, rnb^TCP/lP&lyu-fyi 14, 

lis, 1 1 o &mz4k$a<Dh<otmzx~fo*) , m^m 

««r£-A/-CV^ 0 TCP/lPM/u-fyiu, 1 
15, ll Oft, iS*fcBflr*rB»i:U-C, ^p—^/nfc 
afffiHl 0 6#^6Q^>> M7 — >^7*— K 
?x71 2 1, 1 2 2, 1 2 3 ^cfcoTMff £rfr 9 Q 
[0 04 9] ftfil0 2(D^^iJ 1 £ 
TCP/I Px;zU-y 3 ^94 79 V I \ 2 y 
*—i?'<y*sl'4rw s ?'{79 V l 4 0 4 iSigilff 9>f ^ 
7H35 t^n— KStbTl^o [U$^> fHS«l 0 
3W^^ey 1 2 5^(1 TCP/lPx>al/-'>ay 

9>f ^9 y 1 1 3 1 * y^—i^^yiy^vmy^y^ y 
1 4 i tmmmm y^y^y 1 3 6t^o-K^t^ 

[0 0 5 0] ff-»jji 1 0 2, 1 0 3 ±C0^iiilfS9-r 7 
7^ 1 3 5, 1 3 6(4t^ijf+|?«|l 0 
iiff £ gift 4 It, rtSB*ita(§lHl 0 5*ffi<o*s/ h 
y — ^ >-^:7^ — K?i7ll9, 12 0 J: 

y »#ii*9>r y fcsv^ttPUT^-f^^y 4«wi 

il{fy-f ^9 y 1 3 5, 1 3 6\Z\^Z(DPUT9-f 7 f 7 
ySrttfflt"*. b*>U *«Mf4r.09-f^9y^l»3e 
Six5<7)-ett*<, mcoy^f 7^7 y fc4;LtfPUT/G 

ET7>fy7 y tp?tfn*9>f^7y t«ffl^rtBt?fc 



5 0 

[0 0 5 1] -JKfc, *iSrt«Ba« ffl 1 0 5SrilLfcil 
fltt/nw</u41M 10 6 S:iib-cami"5#^^ 
Jfc^-cttSfc&i^ ^rtTCP/ 1 p^s a >3 
v7-f7'7y 112, ii3it rta5ff^«±^Tyy 

vx 3 y/p ^7A^tc p/ I PM SrfTfc ? 
ttSKCtt, TCP/IPM/^f^lU, 11 
5T1W< * ylr— S/^fflT-if:/? y 1 4 0, 
14 1 94 79 y 1 3 5, 1 3 6 4 rtgRiSig 

afllMi o s^ffifflit^ y*—*Js<yi'>4rMnmm 

£ri£]5o 

[0 0 5 2] 7< y*— ^yv/y^l7^y7 y 1 4 
0, 141(4, TCP/ I Px>^l/^y 3 y7^7'7 

y i i 2*fcj4i i 3^b^gttafc^ot, Kigii 
ft^-ry^y i 3 ssfctti 3 6fcfiiw-*fc«><09>f 
^yt^o ^ y t-^<7^a7^y7n4 

0, 14 1lt -ig^fiT/D^-^ayyp^^A 
(*IHfc^»ll8fc*3V^-Ctt:TC P/ I Px; aW v-'s 

^94 79!) 112,113) lC*fbT7< >yir— &s<y 

i/>ym<D4 7x-^ Srtt5 9-Y 7'7 y -C*>5o 
[0 0 5 3] TCP/IPx^U-ygy^^!/ 

112, 113(4, £ b*-, iO^yt-^y^^ 

a^a«fc*3v^-ctis*oTcp/i p*&«A'— 

-CtoTa«^iS^kS:BI5o TCP/IPftl/u-f 
^114, 115(4, OS127, 1 2 8<£>#|fg-efc5 

-yK«4t^\ ***o»l*"Ctt, **afS9 

^^71)1 3 5, 1 3 6S:ft^T\ OS^^jJV^c 
at>*^<— KSrEBBT?** ^J:^ £V—m<o 

a«©*»fct>JMrc#«. 

[0 0 5 4] 

(2) »a«*4:#rtK*IB^^7*-^iai 
(B) (4, ±B/^K^*T«rft*r«a*rtib-C«fl 

^^"c^m&b-cfcSo mmmit9479 v 1 3 
5, 1 3 6 trt«ie*af§*ffl^— k«?^t 1 1 9, 1 

2 0&t>4S4»fc:LTifti£a«8i«l 16, 117 4: 

l l i*5J:tM l 8 S:«rfc»-*UTV^5 0 fHWIi 0 
2, 1 0 3, 1 0 4*tt3WJH»l 0 1 Sr^f E9^»4^ 

5»Jti-jr«i o l±■e»fT^?J^5^4^:*L■cv^5 0 
[0055] Him i o 4 ±x-(4t¥^a 9 , r ^ y 

v^a y/a^7Al 0 9^TCP/I P 1 1 04, V^r 
y VTZf]) tr— is 3 >zfTzJf7J*4 is $ 7x- ^ 111 

-ey^sn-cv^o a6?ijn-SL«i o Kort»otniE« 
•io2, io 3±Ttt<ryy^-^3 yyo^7M 



(10) 



1-328134 



0 7, 1 0 811 TCP/IPx^l/-> 3 y7^f7' 
> ]) 1 1 2, 1 1 3tCV^>> hT^y-Jr— i/a 

TCP/I Px;aU-v/3 y7-f7'7 y 1 1 
2, 1 1 314, OSW«i-Cfc5tt*WTCP/I P» 

f-^i 14, ii5l:y*y hry^-yay 
■7u?=7 J*4i/$y=.— * i i lftotyy^^Jas 

^IBttC, iUSSilff MB 1 16, 117CMP I tiM<0>f 
yfy^—* i i atfcot!) ^S;h,-cv*5 0 
[0 0 5 6] (3) T^D^ay/n^AlO 
7, 10 8 

fii o 2i"e»ffit^57^y^>3y7 , p^7 

s»7yy^>3yyp^7A^ mmnmi 
o i rt^w-jwii o 3±-e»f^b-cv^sr^y >g 
i o 8^£ntt)wi o i^©tmc 
ii o 4 ±t?»^ urv^sr^y ^7* y^J* 

fiflittf 1 0 9^±oT, BlIfliiH6iTCP 

/i p«a/w-^^i i 4 fcttv ttntMFflii 

0 1rtoH45ttJ|[il 0 2, 1 0 3K*«Io 

sa=socket (AF_INET, SOCK.STREAM, 0) ; 

sbO 

bind(sa, server, slen) ; 
listen (sa, 5) ; 

sal=EMU_accept (sa, &client, &clen) 
EMU_read(sal, bufferl, lengthl) ; 
EMU_read(sal, bufferl, lengthl); 



mmm in, 117 LTwatiMi-a 

£#fct>«iS»«**l 1 6, 117^lfflnj;5^ 
#J5U<7>&3£ff 5&5a*fc5 0 TCP/IPx>al/- 

1/7^7^7 y 1 1 2S/c(4i i 3^ r«>4*s»jo«a 

(4, TCP/lPx^^v/g^^ill 12, 

l l 3rtirK»tfen*:BB*o**lrfcEMU_i:V^5*SI 
S¥£otf\ TCP/IPMI/U-fyil4, 115* 

[0057] **«fcf4, mmnm 1 o 1 rtotuwi 

1 0 2, 1 0 3±T~»fELTV^T:/y v-a Vt/p 
^7Aio7Sfclii08^ t-y^Jit;^?^ 

So 

[0 0 5 8] 

(*9>f T^HW) 
-socket (AF_INET, SOCK_STREAM, 0) ; 



EMILconnect (sbO, server, slen); 
EMU_write(sbO, bufferO, lengthO) ; 
EMU_write(sbO, bufferO, lengthO) ; 



close (sal) ; 
close (sa) ; 

^«T^y tr— zs a is?* j*\*fc&tmmiz s 

ocket > bind > listen J* 

tcp/ip mm^—^^\z. i «9 £ rushes $ n 

*tlRl«l: socket ^fis3-;US:38fft5o - 
(D^fAn^t^f^TCP/I Pj&JB/U— ^"V 

7-r 7 y MSJ(c» 1 1 « t y ^ ^ h s a , sb 
[0 0 5 9] *:<n'<ky— /<MTy]) fr— 1/3 ^7u#7 

7/y ^r-i/a^n^9A^»^UTV^tFJHBrtlC 

KttfcixfcTC P/ iPx^ > 3 y7-f^7 y 

^Jtbtbfcga^^^^-'>3^r^'fe7 P h (EMU 



close (sbO) ; 

_a c c e p t) SrBFtfttj-To *7^f T^UKKDT^y 

WBrt»cK»t tfttTC P/iPi;^ u~ 3 

^7 y rtKKtffeftfcHiR^ ^ a. > 3 y = h 
(EMU_c o n n e c t ) Sr^ffi-fo § £>fc* 1*— 

— y — Ktcft^T, TCP/IPx;ai/-y 3 y7 
^ 9 y rtteKtt & JxfcBMfc* S a > a ^ y — K 
(EMU_read) SrWHJU ^ 7^7y hffl!lT'7 P 
!/^^3y7'o^7^lt ^'y^fA3-yi/7^f 

hW-tit, mt^TCP/ ipx;au-y 3 y7 
^^9yrtteKftb*tfcB8*^5aU-5/a^9-f h 
(EMU_wr i t e) £*T, Z-inb<Dffi 



[0 0 6 0] (4) TCP/IPx^lz-v/gy^ 
HJbj&GO E MU_ accept, EMU c o n n e c 

tHRfcWUi-i (M5 0 1, 5 0 2) , rnt© 

v/^ 7 3 J; o t t-/<l^) T C P / I P^S-a 

>3 ^v^^V V rtfcKttbftfcM*EMU_a c 
c e p t i ? 7>f 7^ HB©T C P / I J.x 5 a 
3 y7-f^7 y rttw^ft biXtEMU_c o n n e c t 

cept. connec t^Wffil, V^^hsa, 
s b OCO^ig^TCP/ I P*Qj3Syl — 14, 11 

5KK*"f"S4:#4:iaiC-e*5o 

[0 0 6 1] Wffi^tltiSEMU_a c c e p t t 

EMU c o n n e c t {4. ^i*a c c e p t i/^fA 

=3— /U, connect >^ 7" A n — ^fr^ttl^frL^?? 

(M5 0 3, 5 0 4) o mb^v/^TAn^U 
^SISRH SftEMU_a c c e p t , EMU_c o n 
nec t^*tt-en^»-t"4g|«^^^*4««Sn 

So iftfc i 8 f w<jiiot c p / 1 Piai/^-f ^rt 

IdRtt htltz y^fA3 a c c e p t ht^^T^ 
hfl!l<E>TCP/I P fl^vu— ^ vrt fc:R It b Mz. i/**r 
An^/Uc o n n e c t #P?tttbS*U «6*fclffl*tK:=« 
— ^$^^TA=i- yl^a c c e p t te=3 — yW&tbfc 
^fAn^Uc o n n e c t <fc o T^ff $ ixfcffiltt 
5f#«:S«U y^ry h s a 1 j&Sfej&Stb, v*rv V s 

[0 0 6 2] ^(D^, lfEMU_a c c e p t , EM 
U_c o n n e c t B\ ^ft-PfttB^oo I P7 

itwtUHli o i ©rt««)«-Jtti«)r K^-efcs^ 

d*«rflW-*-* WI5 0 6, 5 0 7) . tB^JtWfUl 

— ^4 1 0* fete 4 1 1 fc«fr*-<5 (M5 10,5 
l l) o ^<D»£teB\ -V—s<m<DTy*V tr—isa is?* 

n^7A107|^y^ryhal, fy^T^bWtD 

^nrtti5^-y/u-4 10,41 i^-t^ixa«sn 

So ££>iw. TCP/IPx>al/-y 3 y7^7'7!) 

112. 11311 3feMW-*HI 1 0 1 rtte*SW"5*tMi 
«^B»35U^-*if^iKaiS«««l 1 6, 117Srffl^5 

I:, 7^5^3^/7^1 0 7, 1 0 811^ 
^tvgU^C read, wr i te X A =i — yU&^frt" 
3 12, 513. 515, 516), w w "C^ 

^—*2fe*W:, Rfc«l*S*LTv*<5 h s a 1 £ s 

bOSrfiJfflU ft*iB«I^TCP/i Pftl/u-f y 



(11) #i¥l 1 - 3 2 8 1 3 4 

114, 115 taftKl 0 6 4r^LTfirt3tLSo ^(O 
m^ti^tiy— y<m, ^7^7yhfW77 p ii^-y 3 

y^p/^AlO?, 108^!)^- (M5 1 
8, 5 1 9) o :<DiJ, t^«WTCP/I P^S 
a. c/g l/y^-Jy y l l 2 JST^y ^^3 77a 
^7^1 0 7te£j*asixfcy4ry h s a 1 0«»J^*rH 
.-To 

[0 0 6 3] *QiS5 0 6, 5 0 7^1*31^ ffi^SfeJW 

(4. »EMU_c o n n e c t te^-f MI'J<OT 
7 P y^^yay7 P o^7Al 08HS^ iSEMU_ 
accept tt y^>y Fsal /<«07 ^ y ^r— 

y 3 y/p^7Aio7[:lU ^rco^n ^ 7 At:M^ 

0 5 0 9) o :HT, -9-*-s<m<OT7V 
^yay^n^ACMtSy^iy h s a 1 ^r^7^ 

hffl^r^y ^r— z/a zs-fu ^7Ai:*ft5 y^y 
hsbod tcp/i p *aa/u— 

^>-<hiIff£§l 0 6HUt««Sn5. 

[0 0 6 4] 4*3, El 3 ft. *mM<D&miz£V>Ts'}) 
^3^7^7^1 0 7, 1 0 8, 1 0 9^1 

ti/^o ::tu 77 p y^-y3y7 p p^7Aio7 

^y^yhSAl (4 0 2) i77!l^-yay7p/ 
7A108Oy^ryhSB0 (4 0 3) iJ&SSNKSiX 

(4 0 7) , r7U^->3y7a^7A108(Dy^ 
yhSBl (404) t77P^y3y7n^7Al 
09(Dy^yFSC0 (4 0 5) fc&Wt£tl (4 0 

8) . Ty ] J tr— > 3 /7 1 0 9 <DV>ry Y S 
CI (4 0 6) t77'!i^-y3y7'o^7A107O 
y^ryhS.AO (4 0 1) riMgjRSftTl^ (4 0 

9) o TCP/lPx>;ai/-y 3 y 7 ^77 
y 1 1 2, 11 3te, rtSBy/y h^ — ^4 10,4 
1 1 fe««FL"CV^« 0 rt»y^ry hf^4 10,41 

^y^^hEif^iit^o flijttf, r^y*-— *> 

3y7n^7A107^y*-yhSAl (4 0 2) (Dm 
WfetkSy^hSBO (4 0 3) 14, rtSfBtHWIl 
0 3^)itl<77!j^^3 1 0 8<£>y 

^yhft^t, S Al.SrrtJfBy^y hr- ;7Vu4 1 0&£ 

«»1"5 0 m*)Hc y^s/hsB0^«ftfttfe5y^ 

7hSAli4. rtfflttJHIll 0 2<D±X*W}< TWt- 
yay7n/ 7 A107^y<ryh4^ SBOSrft 
gpy^ry l l^ISt^o — y^ry h 

SAO (401) ^ftt'fc^y^i/hSCl (40 

6) {4, ms«±77 p ^-y 3 yyp ^7^io 

9^y<ryh4OT, SA0l«y^7hf-7^4 
10CIJ»»L4V\ RHRfc:* SCOic^M^ttTV^ 
S B 1 fcrtlfBy-ir y yA-4 1 1 tdttS4RL*V\ 

[0065] (5) ftnmmkfrumm<nwyftvjjfe 

f*— '<m<DTzfytr— ygy7n^7Ai^7 



(12) 
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write, EMU r e a d fc-tfL-CTtW Uti^* 5fc 

ft s<W<DTyv ">a y^n^?^^ SISfcE 
MU_readWtBU ^7^7^ hM<DT^f V 9~ 
-^ay7'D^7^«EMU_wr i t e SrlWtU 
ttt^o rixfe-CSJ&t-Sflfttt, TCP/lPftI 
^1 14, 115 ^^/cv^T^^— yu w r 
i t e, r e a d ^ft^S §I$C t IW) Ctfc 5 0 
[0 0 6 6] @4Mt5l:, EMU_read, E 
MU_w r i t e ;$SP?t/ffi$ft£ (^17 0 1, 7 0 

2) , *ti?ti<DMm&, zti?th(D3m-?mj££iitz- 

vtrv hai, s b o^y^y hiE3£T-^#/S-t~3rt 
asy^ h^— ^a-4 i o, 4iiwMnig^ 

TV^^/^^Jft-TS »17 0 3, 7 0 4) o ^Ttb 

fn<z)y^^ vm^^uv^y 1 o, 

4 1 i\z*ln?ina»Zinx^Z t£\a*. m~Wm~ 

mm-r^m^xmmmmmm 1 1 6, 117, sia^ 

iIf§*Bl 0 5£JE^Tt< y±-i?s<yi/>-i7Jj£:<Dmi5 
&rf? W17 0 7, 7 0 8) o ^th^tKOyry hffi 
ftfrtfftUyfry Vt—^j^A 10,41 l\z&B>£ti 
t^^^o^^ t<D$itiV£M<D x e a d, write 

WfJ-tZ W17 0 5, 7 0 6) o Z.ftbVSX^rJ*^ 
— M~iMf&1~ 5TC P/ I 14, 11 

5^£ VW±m£h,. /^Wlffggl 0 6 SrJHV^i! 

{i^n^TCP/i pt&m^—^^i 14, 115 
[0067] 4*3, B5it Ha-e^bfey-jriy hO« 

7, 1 0 8, 1 0 9H±*S«« firtTP*^^^*^* 

f&mx*&>z> Q r^y ^r— v-3 yyp 79** 1 0 7 ^T7 P 

y v/ a V/n ^7 a 1 0 8 ^I(f t^I^li, y<5r' 
7 F s a 1 (402) hVry VshQ (4 0 3) Srii 
<fffi£ LTfflV>£ 0 wtlb(??y^y Mt TCP/IP 
^ a. i/a ^y-f^y V l l 2, li 3 -5 
rt3y^>7ff-^4io, 4 i i(ci@$tttv> 

5o ^^tTCP/l Px;al/-y 3 y7^77!J 1 
12, 1 1 3ft -r — ^ii««LS^TC P/ I P«BB/l< 

-fyiu, 1 1 5 < xxaflHMt 1 1 e, i 

1 7*^\m-tZ> (6 0 1) e T^y 4r— *>a i/-? 

n^7Al08 try!l^i/3y/n^7^1 0 9^ 

afflii"5»&tt, y^^hSBi (4 04) ty^^F 

SCO (4 0 5) Sriiff iSSt LTffll^o T^y^-v' 
3 ^n^A l 0 8 t y >^$iX"CV^5TCP/ I P 

i^u-ygy^y?!) i i 3 rt«y-jr 
y h^-y^4 1 1 frft S B 1 ttMftSft-CV*4v\, 



t^-cTcp/i px^u-^a y7-fy7 y 1 1 3 

ft --r— ^iiftaLSf^ TCP/ I p»a/i/— i 
5^^C0^*^fj^1-^ (6 0 2) o mfdioT, ^SB 

(DTcp/ i PMl^-fyi i o t<D'7 t — 

[0 0 6 8] **SCfc±9. ^yK^7^3-;K 
y ^yv/^T A 3-;Hi^(DT C P / I P^SA— ^ 

[0 0 6 9 ] (6) y±— y/<^yy^l7>f ^9 y 
14 0, 14 1 

^ijfh^«^#fh^«(^ffi§n^rt^ii53iii^l 0 
5S:ttffli-5fc*<z>ii«^— K9*T 1 1 9, 12 0*3 
±W*iSii« y^^y ] J l 3 5, nefi^y^tt 

HIHf7-f y 9 y SrfU/H UfcT^y a^zfu? 
JtWfHttlrt»©ii«^- K!>x7tr«SLTHIt5 

fcft^^yiffltu z.<ny>c7yy<DTyr))tr 
[oo7o] z<d* y^—i?m<Dmm$:t£:m'tZ)fc£><D 

— ;*ft MP I kW£tlZ>* yt- >V 
^ zr. — ^ (MP I — M essage Pass 
ing Interface) X&>Z> Q Mx.fi, X 
Wt : ^MPI : Message Passing Interface Standard versi 
onl. 1", MPI Forum, University of Tennessee, 1995 

#H8 0 >9 7=-—*xt. yyt-^yyy^i 
ftft awwictt±iEjisaa«9>f^9yteJ:9Sia* 

[0071] nffltn$Hfr<>jribK mp i t^^m 
t^/yy tr— *s 3 y/n >/9 j*&mm&mft$$<on 

[0 0 7 2] *9!#ffl#-eit ^ yt-5?ioa«Sr«ffl 
i/fy^—^twa, wy^7x^^tt^)7>f 

^7 y sr^ ^/t-^7yy^i7^7'7 y <t Wo m 

\Z» MP I ftffi&J y^7x- ^SrMP I fc'SVMiMP 
y ^-TsbnXf, t^y^7x-75:frt^7'f7'7 

y SrMP I ^7y fo^)V>fi^ yfe— is'ty^l/tr^ 
y^7x-^7^7'7 y 
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[0 0 7 3] *Hl«itU * i?'<y*s^>f 

s^^yno, 1 4 1 1 \^x&<<ommnmx 

?^yy V ZtiEm-tZo ^"toT, TCP/IP^ 
^1/^3^^711112, 113«ffli45rS 

MPI_Init(&argc, fcargv) ; 

MPI_Comm_rank(MPI_COMM_WORLD, &rank) ; 

if ( rank = 0 ) /* receiver */ 

MPI_Recv (buffer, length, type, 1, tag, comm, status); 
else if ( rank = 1) /* sender */ 

MPI_Send (buffer, length, type, 0, tag, comm); 
MPI_Finalize() ; 

MPim aft L£ 5 t-fZi&y'xmx*— 

-fTi^^^fHffi^nir^ sender tSfSfiiJ^n 
-fe* receiver t Srfil*?±Jf 5*&4r* LTV^ 
5o C^WP,.**U'€ t iX9^n-fe^fc»49^^ 0 t 1 ri s tt 
itbti^o ^^nir^fi, ^TMP I«H»MP I 
_ I n i t CiotMP I <D#)}9Hfc£: ; ffv\ MP I ilfs 
7>^itMP I _C omm_r a n kC^otg^ 

MPI_SendllJ:otl5f^^ "7^9 0(07 
nt^^MP I gjWlHI^CMP I __R e c y-egltasa 

[0 0 7 6] (7) *«ii«««S:fflV^^ y-fe-^ 

WiSaffltHI* 1 1 6 , 1 1 7fcJBi^7 f -#S«8yS7 
0 7, #3^*aa7 0 8 0»»S:RMi-*Wt-, - 

ixb^iaa^Hfl^K*, K&attttMfti 16, ii 
i-s. 

[0 0 7 7] — awe* y±—*js<yi/i/<?w.<nmm* , m 

^M^a«^flc69*RWi:bT, MP lft«U:J:3* 
y*-^<y^:^a«*:KWi-«. 
[0 0 7 8] MP IttMlZkZ* y±—i?s<*yi/>?m 
flT-eii, a6fSfflO^WJ|C«ttiS«H*MP I„Send^ 



[0 0 7 4] MP I (:MW:«W77'!1^^3y 

TCP/I P^^l/-v/ 3 y7^^7!l 1 1 2, 11 
3 IS, ^^t-^^>y^l7^y7y 14 0, 14 

[0 0 7 5] 



ISfrU S««KofHHW4gfSH*MP I _R e c v fc 

^<7>*§£\ Sfftl7 0 8timW}£tiZ>t. 
Hf»TCP/l i/7-fy7 y 1 1 



^7^0)M^S)5<t5^, MSfMPI_Send$: 
P¥tf£tii- 0 **3, MHSMP I_S e n d Srfft5ffi-t" 
fillrW^liittMP I_I n i t, MP I _C o m 
m_r a n k «<©BB«^Pf Vffi LSrSSfrr 5 
rixb^S^ 5fe^E«bfcl8«EMU_a c c 
e p t , EMU_c o n n e c t rt^rtflif-^I 

fiteI(5io, 5 l l) "fcmWfcfrttS o — ^> § 

{ffl'J^T CP/I PiUU-ygy^^!) 112 
tt, rtSBS5iia«ilB 1 0 5 ^fl^fc^C^iMP 
I_R e c vSrWtWt". 

[0 0 7 9] S»TCP/I Px^l/-> 3 y7 

>f^?y 1 1 3*s-hiaa6««fca7 o 8rt"Ci*t^ffli"HfS 

MP I__S e n d^lMSt§/<y7r7 b 
u f f e r tSXTf'* y7rSl e n g t h (4, Sfe« ffl!l<£> 
77 p y^v/3y/D^7^ 1 0 8riS3g*TbfcBi»EM 
U_wr i teWiSt5»§K$Wc — 
§ffiffill<£>TCP/ IPx>a ^3 y?^^7 Ml 
2^5ff«ia7 0 7rt"ePftfta-fBB*MP I_R e c v 
^?lftJIStS^^7r7 K^buf f e r *3-«fcU* 
/<77rSlengthft «^KPJi-5«t 5t-SfSfi!l 
<DT7})tr— i/3 >7u??J* l o 7jM8frbfc, H8& 

EMU r e a d <0§|«*S*B3ti-*^ y 7 T T Kl/^*3 

±ff^y77ftt)L< liSfflHB^TCP / I Px^u 
— iXsV^^y^y 1 1 3rt»£l5»*&jft5*WttfV<:5'7 

[0 0 8 0] mmm<n* yt-^y^y^I?^^? 

1114 ltolfMP I_S endli £ 5 <t , 

»«Si-**aafli9^f 1 3 eiratu h»mp i 

_S e n d^-r55l*^JS^"f-5T K^^77r 
105^ LTSfMH^tHM* 1 2 4 r t * 

1 4 0 rtcOi^MP I_R e c v (4, *f 

fc-fzmmmm y^^y y 1 35i:»u ^coiaiiafi 
7^77yi3 5c, rcoteissnfc^— ^srrt»*a 
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iiff PI 0 5&4M/rgfSU iSMP I_R ecvH 
»"T * §ltt#»J£T5T K u*<tv< y 7 7 \zk<DB\m* 

[oo8i] e»^^/c^{f{iu<^S5isc^^-ry^ y i 
3 e tstm9Komxsst7-fy9v 13514, 

n-^yK^Wo rtS5i«5SiifSiB l 0 5 Sr^LfcT*—* 

mm*?t o mmjjmn 3 o<^ p u t =* ^ v\z i 5 

[0 0 8 2] *1\ ^{ffill^TCP/ IPx^a > 
3 y7-fy7 !J 1 1 ■3^feBI*MP I__S e n d jWU 5 

y 1 4 114, ^(05l*3»«»*Ufc^y7r* (wixtti" 
7H3 6fcK*i"5«El<OPUT3-^^KS:«^Ti" 

So rco«atei^y^^^y 1 3 eft, &mw<oftnm 

[0 0 8 3] — gfflTCP/I Px>aU«-i/ 3 
^7>f ^9 y 1 1 2^b§ff#^MP I _R e c vtfSPf 
tfffiStbSi:, gfMlO^ ^ 

?y 14 0(4, ^-rmmm^nmi o s^t^y*^ 

f-^tM^MP I_p r o b etfftfflSJlSo 

b^lT# TV >4v > t # fctt. ^<E>gftifiH^*fT 

tfS, iifSSff^^MP l_Re c v^JSftbfc^y-^r 
««7tfc5^Wflt^^ 0 MPItt*^yt 

XSr?@iS §<ff-^ £g{g bfc 
MP I R e c vfc»-f5§l«^»«Ufcgffi^y7r 

r Ku^^msrgftfflii^iaigam 7>f ^^y 1 3 5 

l-S*t5*2^>PUT3vyKt«fft5o r^ffiig 

mm?**?? y 1 3 stt^a^^KteSi-sjes*: u 



So 1 0 2rtOrt»*aHI#f ^K?*7 1 1 9 
(4, Z<DT KU^Sr^fffiiJ^^^ey 1 2 5^$(Df 

»c»#atr. ft*?, ±re*oje<0»** asm?*— *a*g 

«^TIBT?*v>i#fctt, g««l*» yt-^'r^'^ 

[0 0 8 4] ftftfc, iBMlw^yt-^yS/y^i 

^coi^m y 1 3 6i-^*i~ 
5l3WPUT3-ryK^fftSo iS^fe^^^ 
y 13611, ^^7 f -#t/<y777K^S:S<lfflO 
f+^H 1 0 2 Mx£{f1-£o S« «S>tUHi 1 0 2 rt^rt 
SBW&iiWIM!^— K9*ri 1 914, ^(Os<yy T T 
h'UXky*- U %:<F>T K^SrWt5^y7 
r^g« Lfc^-**i£»»#i4tro <r-* 

[0 0 8 5] 4*3, rtgBiSSgiiff 83 1 0 5 ^^b/c^— 

7 y liPUTavyK^tti:!!^ M^ty 
*/is?M!7<<-? s 7 y l 4 l*±E*3©PUT3^yK 

^tTt^^^f-tit, g««o> 

M^-r^^ y 1 4 o^GETn^yK^ftu §ffi 

CO^igillf =7 4 ? =7 y 1 3 5^i^ffl!l^>^-y 12 5^ 
[0 0 8 6] (8) t< y-fe— S^<y S/:^!gtf>iifll tw*5 

tts^ h y -Aiiiw 

^r->3y7D^7A10 8^ P*EMU_wr.i t 
e $:[¥U + mU7trf£m (7 0 2) , ^ffi^kS 7 0 8 dSjBtt 
^ftSi:, ^ y t-^7 v/y^S7-f 77 y 1 4 1 
t*ix/cStMP I__S e n d iWtftti (78 
1) o 0 7^bfc0S-Ctt, f«EMU_wr i t e Pf 
t> + ffibB# (7 0 2) <0§|#-OHy<*7rT 8 0 3<75r K 
MSbuf f ^ 5 0^d/^F (KB) <D/<>y?T 
V'fX&mfe'rZkfoTz-tZo ISMPI_SendPf 
WULN? (7 8 1) ogift^JB^i^y^rTK^ 
t/?y77W Xitrnfeottl^K £HS 0 «Tt 

^M^-f^^y i 4 ittr^H«wmL7 8 



m [0 0 8 7] —Jj, EI4^*3V^, -tX^m^tzXolZ 
MU_ read £0f XlWx Vtz&^z (701) , fffiMS 

7 0 7tfi&Sh£tiZbs -cosmos 7 o 7X1113 61: 

EMU r e a d(DWfflt7 0 1 0>§l4fejJ* 

5/7r7 K^ttRb u f f "Cfc9. /<y77WX|J 
3 0K-B-e*9, MltEMU^wr i t e C0P?t/ttl 
170 2 Lfc>>< jy7rt^ X J: D /h S I *lNf X£ 

[0 0 8 8] CCO§ff^l7 0 7m S1\ Sftfty^ 

TCP/ I Px^al/-i/ 3 y7^7'7iJ 1 1 2 1*3 K IS 

7r9oi) KSfflMff^-es^SfliW^r^y^r-s/a 

£*y^5lft^£^fH-5 W12 0 2) 0 r^-A^ra 
»EMU_r e a d ^HffS tbfc £ # fcttr. OOflJ^CO 
I_p r o b e 7 7 ijMSfTSJ'U ^iSM^TZf]} tr— 
fc5^S:WJi-« »I2 0 6) q r<^^tt, 

khu ^(DTT'y ^-^> a y^c o 7 ic^tt 

v"3 ^~7utf=7 A 1 0 8;&>feSf£i^£jftTl^V^4B-& 

-ya^n^Al 0 7 \ZMZ> mm.2 0 7) o §m 
WJT^y ^-v^3 i^n^i* l 0 7ttSfSJ* s *Hfrbrt: 

mm. 7 0 1 frft *) M LWtlito 

[0 0 8 9] ^ 7 i<D77 P !i ^r-> a V / p ^ 

7^1 0 8^5)t^ai^fcS^^tSt, * 

a yyn^A^>>7r 8 l 2 teA 9 #5**5*^*11 
(M2 0 8) o IH7coMTH^f-r-^^^ 
Xtt, 5 0KB T-fe 9 , S« <&!l<7V< y7r812 <7)i^ 
-fX|4 3 0KB"Cfe9. ^^^J^^fi^i:^ 
3* r<7?J: 3 4»&^. gffl^TCP/ipx^i/ 
—> 3 >^-f:/^y i i 2^, ^(ommr-z&^mm 

<DTzf}) tr—i/B ^7^ 1 0 7<D/<y-?T 8 12 

HSfft^MP I _R e c v^^^ftt^h gffffl 
(D> ^t-^y^I^^f ^7 y 1 4 0(1 

MP I ffrtik: J; 9 rco^Sr^^— t Lt^It^^t) 
LOl^f^-^^ Sffflfjcor^y ^r— > 3 ^n 
^7^^77 8 1 * ?>iV^Srj#ttLS 

[0090] rfttuctftt, **JS^»l»-ettgfflr 



#M*Fl 1 -3 2 8 1 3 4 

.SffffliJTC p/ ipx^ i/^v/ 3 y7>f7'7 y i i 2 

rtfc, MJ4^779 0 1tftU SflfljTCP/ 
I px;ai/-^ 3 ^y-f^y y 1 l 2fl~ -^{fx 

^^:^i/779 oi fc— K^m-ti - 1 

5 Q "T4te*>, :^7'779 0 l(7)7K^Ebuf 
f ££&flT 0 KB i: 4, HiS: 

MP I_R e c vSrWfflf (7 7 2) 0 
[0 0 9 1 ] :^ffifWttSL7 7 2tiS*Lt, Sff 

M^Katamwi 1 e ^aMtw^iCxaftwfii 1 7 

tt v 1"T»fc3fc*<;fcJ: JteL-C^— **:iiKftU SflM* 

OMigiiflr 1 1 6tt, :<D7-?S:lE^y7 7 9 
0 1t£##i&tr o §ffl^TCP/I Px>al/— > 3 

^y-irfy}) 1 1 2tt-t<o«, rog«<7*-*<Drt, m 

SEMU^R e a d Pftfffl L#^5l*-eiSfiS jftfclM' 
X3 ^SrSfHffia^T^y >$r— y7n^ 

7A107 <tv< 5/778 1 2 =3 tr— t-a * * y = t:°— 

(MEMCPY (Rbuf f, Ebuf f, 30K 
B) ) 7 7 3 **tTi-5 WI2 0 9) 0 *<B«*yBf4 

77 p y^->'3yyD^7^icl§ (M211) o r 

TCP/I Px^al/- tSBlsyj-fy y 1 1 
2rt^>y77 90 1 {Z&mZtl'frLT*— *<D— §P9 0 6 

a*sflw%T-»-«. 

[0092] JEr^nsfe^atflrwr^y > 3 y7n 

^7^1 0.8 ffiT K^Sbuf f ' C0/<7 7 7 8 0 4 
8 0KB 5:lff f^l:^tEMU_w r i 
te (Sbuff, 80KB) (7 9 0) (H3 7 

(B) ) *WXl\ti-rt. »ltgff^l7 0 8^ 
tTSn, :OtoI(7)tT«MPI_Send (Sbu 
f f , 8 0) (7 9 1) W^ffi^nSo Sfll 
ffllT^y >$r— v-3 yT'D^A 107t7K^Rbu 
f f ' ^<7778 1 31H0 0KB<^f-^^ft 
5fc»KHatREMU_r e a d (R b u f f * , 10 0 
KB) (7 7 5) fcPfffBlti, r*Lte#L-Ct>IB«lte 
gf!7 0 7*JWT*n« 0 

[0 0 9 3] r (D&m&m 7 0 7(4, *?D<0¥lJ5£*G!a 2 
0 2lw:fctt5¥iJft-ef3:> g{a{ffl<£>TC P/ I P^ a. u 
— >3 Z/y^-?y y 1 1 2ft^§ffi^77 7 9 0 1 
— * 9 0 6#»oT^5fc«Wf£jh,5 0 
^CO/S^ ^!J3t c -^ m emcpy (R b u f 
f' , Ebuf f + 30KB, 20KB) (7 7 6) S: 
ftTLT, roo-r— ^ 9 0 6 SrgfSttor^y i/a 
^0^7^ 1 0 7^777 8 1 3^5tHffl«9 0 
7 (^2 0 3) o lC0>ejJnt'-t^ 

X-*<7}g£te, /<7779 0 1{lffi)$$tlTV^7- 
*<£>S£<7)F*k IfEMU^r e a d K#i"«±BJ(J 2 

SS^n^o ^<oa^l:ii/<y77 9 0 il:ft«fSht 



7*— *<Pg$j&si 0 OKB±0'h£^<a-C\ Z-<Dt*—$ 
,2 0KB^T^t: o -$^ o 
[0 0 9 4] -t^aSfiflir^!? v^a ^yuJfyJ* 
1 0 7#g#-t-3 8 OKB^aO^f-^SrS bKgff 
-T^fc^tc, «L3B2 0 6*HfifSix5o :^12 0 6 
Tttfei:SWLfei5K, 3^7*— *#fc5rt*5#>«r 
^^^^MP I _P robe 0 ^«?T$ix5o 

17 9 i^-rT?»J:*ff**-e*>ai:<K*i"5i, 8 OK 

1 0 2^f^/< 7 7r8 l 3teA9 

T^y ^—S^a ^P/7AO^y7r 8 1 3<E>gS0<E> 
1gijc9 0 8WXa8'0'KB4^ Mf-^l^^ 
77r8 1 3CD;i<7}^i$9 0 8KX9 # 5o 
[0 0 9 5] r^fe^ BBSfcMP I _R e c v (R b u 
f f + 20KB, 80KB) (7 7 8) rfSnf tffcfcl £jH 

5o roB8*P?tfttJUi, ^<y7r8 l 3 9 
9 0 8(^7 KU^iiSW^— ^COi^-f X8 0 KBSrttS 
1" 3 Q ^5bT, ^<^^f^— >^y7r 8 1 3 CDS 
i$9 0 8fcit*SWS*b5 (M2 10) o § 
« $ *bfc7*- * ^^TSfl S ^fd^^A^^U^^ 
3x3 »12 12). ^o»&tt^J^3g*^#*»-e 
*swe, a« &m 7 o 7 f±ji»T u Mi(i77 p y^ 

J/g^n^AlClgS (M2 1 1) o. 
[0 0 9 6] KJKO#«te ± 9 s «*<OB8fcEMU_w 
r i teCOWtHt (7 0 2 3 7 9 0) ^SJEtSSS 

»(7)WffitEMU_r e a d (7 0 1, 7 7 5) \z£ 

[0 0 9 7] 336««^T>^y -Sr— ^aV^n^9A^» 

jei-«as« t*— *o*-rxjssg««or^y >- 

i^5 OKBOT^^If S:«k!9 5SLK*L, g«« 
<D7~f x ) tr^—i/a ^0^7^^ 1 0 0KB (D^r — ^CD 

[0 0 9 8] ^lfHR!l<^T7 P y ^r— 5/ a ? 7 

I/ffititEMU_wr i t e (7 0 2) K*H-£i£{f 
MI7 0 8 (1214) ^^"C, B8«MPI_send (7 

si) ;wmf}£ix5o r^Ba*B?vaju-ett,.a6m« 

r^J^>gy^B^7^/<y7r 8 0 
^Sbuf f tt-fX5 OKB^itS-t-^o 

[0099] Sffft^ryy s>a ^-fuf^&tw 

^ffltSSEMU.r e a d (7 0 1) K*j"f-«SflM& 
170 7 (04) i"CKJ6-<fcJ: 5twH6Kav^*& 
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3S$*x£o ^(Ofi£T1iM2 0 2 T?<0*Jjfete5fcHfci- 
5 0 ffii2 0 6m^ 7*— *«SNr*^7 7 1 tfSJIfif 

So ^<30*&^ttSfIffi!l^^y7r 8 1 2 0t^XH 

■ei>Wft^is*ttiirjEWfc4*. ^^s. M2 i o 
3 y ^7 7 7 r 8 1 2 Kit 

S5SfS-r5fc»<^B8»MP I_r e c v (7 7 4) sftSPF 

r/tti^n^o roHfcWfflLii^gftiBT^y^r— 5/ 

3 i/^n ^=7 hs(D/<y7 T 8 1 2<735feg|T KUXRb u 
f f 4:iSSft«^y7r 8 0 3WX5 OKB&r^ 
-T5o -5tt, MI^7 7r8 0 3toif^ 

gftflSSV* 'y7r812 rt<D&ffi<£> 5 0KB 
9 0 7K»#5i*ix4 0 RKftl2 1 2 ^^t^So 
^£>*§\ Sftfcl^SftfcT*— *<0*>f Xttl 0 OK 

B-e**<z5te*t b-c. -r-cKSft- snfe^— ^of^x 

tt50KBtk5, Ifc^oT, m^Mzrf— $ (D— 
£ 9, a 9 cot"-* £§:{f -T£ fc&K£L 

120 6 Isanti *jx So 
[0100] tu ^fffiy^ryy > 3 ^7**^7 

Aj&q&KBBfREMU_w r i t e 7 9 0 Sr^t^ttJitfi, 
-tixK*fi-55z6«toa7 0 8 (04) <73*-C\ H3&MP 
I_send (7 9 1) ^IH«K^ffiSJx5o wCD|@ 

^y7r 8 0 4<72T S b u f f 1 tWX5 

OKBSrJf^-TSo 

[0 10 1] Ji|S^S2 0 6 S:«k9iSbfci:*fc, "H? 

fEMU_S e n d 7 9 1 SrPKWU U"CV^4 fe tf, AOs 
12 0 6 T-CO^J^S^W^^ t ft 9 > *J^«kS 2 0 8 

k»«c ^<DWr&\a^ sfs«o^y7r8 noa^ 

<73ffii§Jc9 1 O^t-fXiiSff SttJ; 5 t-T57 ? -^co^ 

^^sm, &i2 1 otfsnffstu ^fi^— *srgm«U(7D 
^77 8 i zcomw^v i oKa»»#atf&ft 

mu-ett. ^mmryv ^- ^3 ^^7^77 

7 8 12 CO^ <9 <75«B« 9 10 <DT K^Rbuf f + 5 
0 K B t HI f X 5 0 K B SrSSt 5o £ 
5 tt, M2 1 2iCjo^t, K*$tt^T(757 ? — * 

<D&m*>&TVfcbmwi£tiz<DX\ ^m^m 70711 

^T-T^o ±IE«BB2 0 6**l»9iKLKtfSnfc 

tR5. ^fc> ±IB*aa2 0 8*s«k9 5S*nfcWP^T, 

tt«2 0 8WWjas**5Jttt-e*«fc#tett, 

2 0 9^flSli5o fCfcRWL 



5/ a y^D ^7 lf:§fl^^E MU_ r e a d 

*EMU_wr i t e(Dftig<M07^!l^3V 
T'a^^^^fttSSIf^EMU.r e a d <0»3»« 

[0102] £l±OlMW>fe#a»« J: 5 fc* *g»6£>7l£ 

-et<7^y is* isft±tiK tcp/ip^v^t 

TWaWSrfTftSBSifc:. Wiga«««^W«*ri£*>L 
S<77 p y^v'3yi:lt *£*ii9<£>TCP/I Pi- 

[0103] <¥£&<onM<Dmmi<D&i&m>*3&m 

[0 104] (l) z£**y M7 — ^oa«SU6 4: tt 

TCP/iPtttiLfe^ rn^f-t^Tte^oiiff^ 

tMv^ri:fct*#5o TCP/ I Pfe 

[0 10 5] ( 2 )■ 35«o»JIS l -ew\ * yir— 
^I?>f^7!>S:ft«Lfc^ rftSHSWBbftl^ 

^7^11 ^? y WBt^ i t4 

So 

[0106] o) ^©M?^y?yt4< 
[0107] ( 4 ) mm<Dmm i -e«, rttttttma^ 

rt «m JT*# J£«a«IH IK $ tt-c v ^ s »fr k t |Q« 
[0108] ( 5 ) mi&<DBB i -cfi, jewafS' ffi <t rt 

i-StcM:, TCP/IPa«tttfflLftv^yt^ 



(17) 1 -3 2 8 1 3 4 

[0109] <%m<nmM(owm2 >tcp/ i p«ka 
bTJ&ifc$*vri^. r ^ r ^m^-fct^Tt-t s * 

if^^SrW^SfcfeOix^r-Arn— /Ufc UT, s e 1 e 

c tBB«a*fl«3ft-CV^ 0 fcSy^ryFW 
(*>5VM±i£&;ftJ: b t bTV^S) ^if 5**t, sel 

^7A^\ M^fAn-^wr i t e&lgfTbfcri* 
5*»aSpJj£-C#5 0 s e 1 e c tBBfc-Ctt', JLSS^ 5 £ 

-TSo *ROfcTy h£ 1 tw-rtbtf, — 0^ select 
So s e 1 e c tB8*tt, *»oTV^«7r-f ^ISifi^ 

[oiio] $£W<omM<DJ&1&i -Cfflt>5TCP/ r P 

u-> 3 y7-f77 y -ci*, atjiitfjiLairtffloa 

elect ^JX^Aa — A--ete, rtlFSaftffl ^y-Jry h 

6 * sm^iti-e fc 5 A* a 5 s w £ # -e# 

ftv\ -e^-c, *nm<DMmx^ mm<Dmmi<D^t 

<TCP/IPx;ai/-^ 3 y7-f77 y £r££ffl1-S 

[oiii] *mM<vi&mxn, fouvry h^—y^ 
4io. 4i i*i:B»Sfttv^y*y hiaa!^{c^ 

UTtt, rt?{5ilff#ffl(75 s e 1 e c t ^St^Ml^ 

elect ^fAa-^WSSfflV^S, ^V>5^3 
«9^tt*^T5"feU^ FSfEMU_s elect^TC 
P/I Px;al/-i/ 3 y7-f77!) 1 1 3 rtlriStf 

So 

[0 112] fc/fb, rttBaftffl^s e 1 e c t <h s e 
1 ec t '^^7^ =3 — /W^lRjBrH^MtT ttSfft^ < T 
f*ftbftl\> 2 0CO s e 1 e c t Sr^^^Uff-f'S 
tt, ^J^firt^iiff ffl^ s e 1 e c t#7^5:ffot 
V^SIBtt, *«fc*>aflM!*>y4ry h^lSAffi**^ 

[0113] select (35|BIB»3WT*:JBlHftfc*l|-t- 
S¥Sd: bT. ftgRffi s e 1 e c t b s e I e c t $/* 



. [0 114] rftt»LT#*llt^**-ett, l/l— :/ 

[0 1 1 51 H9H\ H3"C*Ufc«*!Rffllfc*JV^-C, 
T^y >3 l/Zfuf^J* 1 0 8*5±t5l 0 9 ^iUff 

^1002, ioo3*«ffLt, r^y^gy 

/n^7^10 7i:r-?S:SflU r^li'^^ay 
^uff^J* 1 0 rffij-e-tttfe^-r— >^5'J*Sr, sel 
e c t tfa^l 0 0 1 (CioTMoXi^If^to 
s e 1 e c tA^l 0 0 1 L"0*5 fcT y h^ttV 

^ryhSAOjoi^s a lH^tTV^^tt^ (10 

04, ioo5) a :^)Hsai Jirtffly^y 

^yHr»flkStb-CV^50-e, s e 1 e c fCSK 

5 (1 0 0 8) o — *\ S AOttrtSSy^ry ^/U 
t^aSStLTl^ftV^-C, s e 1 e c t^f An-yW 
-ejL3§5 (1009) o TCP/lPx;aU-> 3 y 
5 4 7 fs 7 V T?3Bffi-5 select y^fA3-;K*ii 

s a itJW«M*»^t, ryy^yay^n 

^7^10 7^ff L^l s e l e c t 10 0 1 

jesnrv^fcify hjmicistu s a lteaMSi-stry h 

SrOfcLfcfcTy hJlJ«r»J&i-5 0 MSI 0 0 8 H00 

9ttyy^ny^y^:?iffu *Sfc«k9Si" (10 
10, 1011), fcrtiU *9Sb^ife4 , -e»a*:— 

[ 0 1 1 6 ] El 9 ^ Lf:select rtSUH<a 
s e le c tlSWD^a is?* ?9 J*&1&m 
TCP/lPx>al/-^ 3 y7 

^y^y i i 2, i i.3*Ktt^5 ^i/->a y-iru^ 

h»EMU_s e 1 e c tjWRtf-feJV T^Vtr-is 

gy^o^Att, rn^(¥r>*t±iLTttffli"^o ryy 

^—i^g Z^n ^7A^EMU_s elect HSifc£:P£ 
mtstfy h**b**try h^ija p__b i t s £3f5£ 

i"S 0 tcp/i px^u-ygy^^y^y^ r. 

[0 117] *i\ t-OfcT s/ h^'J a p__b i t s |^»L 
(MSI 10 1), fa&Vtry br— -JMz&a&frX 

-e^^Sr^JtS (MSI 102), i n_ma s k tt, 

rtffiy4ry h^-yynca»sixTv^^-c^y^y h 

fcS i 5 ft try h?"JT-fo^o ctoT, ap_b i tsl: 
i n_ma s k Sr7WCffr$ L*: fcT y bfHe x_b i t 
sfi a p__b i t s^ifij£Sft;/fc7r>f/ME$ : ?'0 5 
rt»aflrffloy<ry HB3fi^«r»V^fctfy h«tft 



(18) ftH¥l 1- 3 2 8 1 3 4 

£o t^t> e x_b i t s SrSISttl Ifcselect 
fy^^A^r— /U£ , s e 1 e c tfel^/y^ni 

y^^^-C— (MSI 10 3, 110 

5 (MSI 1 0 6) o ^9-eftV^^te, -S^fe^n 
ir^tcMS&SI^L (MSI 10 7), WTf s e 1 e c 
tMS^^^iS-f (MS 1 108), 
[0118] :?IT, *mfc<D&m^ <fc*U2\ 3Hft<£> 

xA^*5v>-ct, rtuf-ygyyp^^^s e 1 
e c t HSc4r*Jffl"srtB»rft5 0 

[0119] <$£w<nnM<Dmn3 >_hi£*t°>vu— 7 

\Z£Zs e 1 e c t H*^*St*ife-CHU * fcT>VU— 7 
^^^^teco^nir^^MS^rSlS-r^MSl 107^: 

^T-MS^n^^nir^coffi^S^HSv^i:, ^r^^cz^ 
* te fj:M^ m h ft V ^IBttas *> 5 o x - 9 ©at S: * 

Iffflselec tftl^n-^^^x^ h^sel 
e c t — i ^nir^ • K-h~C 

ifflWir^tf i" 5 - 1 ft v \ 

[0 120] Ztl\ZttVX*mifc<D&mXte. 2o 
1 ectS, t 5— ^"Ctt select v'JX'T A /!✓ 
/8select£:select l/^^rJ* /U^S-^H-? 

[0121] ami B9 l/c. i m emit ^fls 

^StTV^o fefeb, rt§l5ffl selecttsele 

c t i/^y-^a— yucoi^^pH^lim^fe^ft^o EI 

1 ITft. 2 000 s e 1 e c t MSii S ! J^ <^^ 

\sy b*<D±xm?51r% (1203, 120 4) 0 MS 1 

0 0 9 t IrHS^, ^UyKl 2 0 3 JiO selects 
^^i^ci— /u-ett, s a lMlSt^t'^h^OCUc 

try h^ij^fi ^-r^o 

[0 12 2] El 2£#fSH-£J-, *ll2fiO»lfflt-*3V^ 

ryy^— yayyp.^7A^EMU_s e 1 e c 

tH*S:«tT-rSK^»ftbfcb p y hJlla p_b i t s 

mex__b its srf^jGfti-sAfcas-ettH 1 o coms 

(110 1, 110 2) kWlZXibZ (MSI 301, 

1 3 0 2) o t<D y ik. *f/y^oy*y^s e I e 
c t ^fi^a-yu (MSI 3 0 3) i:^&f5ffl s e 1 e 
ctMS(MSl 3 0 4) & 1 ETotT^o C^MS"C 
W^fc 7 r >f ^E* ¥<D{siinfr#y* —9 § Jt* 9 ^TffiHfc 



(19) 
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te, ^UyK*r2o4jjiL (&I1 3 0 7) % -tix-Pix 
4 ^±"C select v-J^An— /U (Mil 3 0 8) £ 
rtg|5ffl select (Ml 3 0 9) SrUff-^So -ft 

K^-fV-ferA-LT (MS 13 10, 
13 11) y ^ — Mil 3 14, 1 3 1 5) o 

ttbtlTV^^if 5^£rf^< (Mil 3 16, 13 1 
7) , fcUttttfeft-CV^titf* ^vir/uSJi/CV^fcr 
fcK45©"C*WSSM«tS (MS 13 18, 131 
9) o 

[0 12 3] ±f2 s e 1 e c t ftygfcJSV ^T, 

^#tottMii 3 o s&cfcu^ai 3 o 4<d; y^p 

-/^r^^s e 1 e c t Ml^- Hi"off 5 

it±5o tU Ml 3 0 IjMMT ShSHWKrtW 

W-*9^IlB*«tl»R:*oTV^5»^, select^ 

r^^S-e#^V\ r^ltftll 3 0 3*3j;tM&a 
1 3 0 4Sr*fft5ri:t, Ml 3 0 l^fl^ns 

[0124] ^<Diij«Sr^y — /tt 

[0125] 

[0 12 6] *»W«)««>tMKteJ:*btf, aSioaf&IB 

fc-tn * o na<a$ 2 ^a«*ifc«»snfcW-j|c«±T 



[0 12 7] S&fcJMttCjfctt, ±IE«loa««jRltt 

tcp/i pa«a*5*«fl-e*s. ±mm2<D 

[Hlo«*4'RW] 

[ia i ] **0j^nj£M^^«^;iao 

[02] y^yhWt^n-ft-h. 

[03] y^y M(«iRffltfcft^H 0 

[04] I*|gf5 ■ ««flH09dlt*ft«)7n^ + - 

No 

[0 5] rt«-^tta««5»»t*«fe.*rttW+*fc*0 

0o 

[06] ;* h V—J±m{m<D7u-^^- ho 

[0 7] i^«»fPfcfl^Sn5A*W^— WfcS^t- 

0o 

[08] m&mmmmmztiz&^<Di&<Dmi£^ir • 

0o . 

[0 9] s e l e c tm&**^^ 

[010] s e 1 e c tflMBSr^tT^— ^-CSta-*"* 
[011] selectilg^l/^KIrffll/^lt 
[012] se'l ectiffi^l/yKS^tSSt 
[013] ^S^TCP/I Pafi^JCOP^SHo 

[014] '&*<d* hy— Aa«fcRm-*fc*G>H. 

105. . . tt^jti-imAnaflriPi, ioe. . . ^fa 
— ^/uffiftss; ill. . . y^-y Fr/y^-v/sy 

/D^7^-fy^7x-7, 118. . . MP iftiw 
-O^^ai— 1 1 9, 1 2 0, 1 2 1, 1 2 2, 1 
23. . . ^yH7-^y#7*-^-K?*7 I 
140, 14 1. . . > — '^yi/y/l7>f^7 
y, 4 0 1, 4 0 2, 4 0 3, 4 0 4, 4 0 5, 4 0 
6. . . y^r^K 4 0 7, 4 0 8, 4 0 9. . . V *r 

y^a^'ygy, 410, 411. . . rta$y<jry 
y s T--?>v i 6oi. . . ffiyijtmc*rt«a««F^fe*t 
6 0 2., . K$mnmt<Dmmmz& 

tt57*— 803, 804, 812, 81 

3. . . TT^y 'Jr'-v'a is-fuf? J*<T>'<y 7r, 8 0 

9. . . ^Hy— A, 901. . . TCP/IPi;a 

v-3 ^=7><~7 Z 7 y rt^y7r e 
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17] 



[08] 



BD 7 
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^ (EMU.HEAO<Hbuff, «H 1 
771 . ] 




BS 8 

(A) 



f&mmrzfij'r— *>a> 

702 

— — I 781 

3M* .i.-.r^- 



W V- teWU_READ(^u<f.10"M 



| MPI &EN1^Au#. STOl lM ^>JdBtu | ^ 
REOVtRbuff. 
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E ■ ■ \ 78t 

1 ,r^,,, rJT 
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II 0] 



[011] 
H11 



rtwa 




1201 ■<• 



M2M £ w$p;b beuect) 



a ad 
TCP/IP 



0„ 



^7 



n 

tes 





112] 



m 12 



C EMUSeLEOTt»p.bitrt|T^ 
I 



1301 



tot bits = *pj>ft* & m_m*flk 

l 



^>?Oyt>?T? SELECT 



^1303 



^|3D4 




WflffflSCLECT 
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